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Year 2 Annual Report

Proposal Title: Genetic alterations in epithelial and stromal compartments of prostate

adenocarcinomas
PI: Charis Eng, MD, PhD

INTRODUCTION ,
Prostate cancer is common in the West and is uniformly lethal once metastasized. Thus,
there is growing interest in examining the genetic alterations in prostate cancer. Until
recently, however, solid tumors such as prostate carcinoma was treated as a single
amorphous entity, Genetic studies were uniformly performed on the entire tumor without
regard to its components despite the fact that a few groups were quite aware of both
epithelial and stromal components of tumors, and the cell biology of the tumor
“microenvironment” has been described for the last 20 years. Thus, until now, when a
genetic alteration, be it intragenic mutation, regional amplification, or deletion
manifested by loss of heterozygosity of markers (LOH) is attributed to a prostate cancer,
it is unclear if the alteration is actually occurring in the epithelial compartment, the
surrounding stromal compartment or both. Recently, Moinfar and colleagues, using a
limited subset of samples and markers, demonstrated that LOH of markers representing
three chromosomal loci can occur in the stromal compartment of a small pilot series of
invasive breast adenocarcinomas (1). Further, the PI has demonstrated LOH of a limited
set of markers in the stroma of invasive breast adenocarcinomas (2). More importantly,
somatic intragenic mutations of 7P53 and PTEN have been found in the stroma, but are
mutually exclusive within any single compartment (3). This has never been examined in
prostate or other cancers. Nonetheless, the mechanisms, especially the genetic
mechanisms, by which the different cells in the micro-environment interact with the
epithelial component to initiate and/or promote tumor growth is not well understood.
Thus, the overall hypothesis of the submitted proposal was that genetic changes in the
stromal and epithelial compartment of prostate adenocarcinomas differentially contribute
to tumor growth, such that they affect clinical outcomes differently. The hypothesis is to
be addressed by two Objectives:

1. To determine the relative frequency of genetic alterations within the stromal versus
epithelial compartment of human prostate adenocarcinomas and to build a genetic model
for multistage stepwise carcinogenesis involving the epithelium and stroma in prostate
cancer;

2. To determine the clinical consequences of genetic alterations within the stromal versus
epithelial compartment of adenocarcinomas of the prostate.

BODY

Objective 1: To determine the relative frequency of genetic alterations within the
stromal versus epithelial compartment of human prostate adenocarcinomas, and to
build a genetic model for multistage stepwise carcinogenesis involving the
epithelium and stroma in prostate cancer




This objective can be viewed as a two-stage task. The first step is the accrual of prostate
cancer specimens for the analysis. The second step is laser capture microdissection
(LCM) of neoplastic epithelium, surrounding stroma, and corresponding non-neoplastic
germline tissue, followed by total genome LOH scanning and final analyses. At the end
of Year 1, the PI reported procuring epithelial and stromal cells by LCM from 55 non-M1
prostate adenocarcinomas and that a total genome scan was commencing. Unfortunately,
after almost 9 months of attempting a genome scan with the Research Genetics set of 400
markers, the PI and team have ascertained that the DNA from all but 5 samples were so
degraded (or the formalin may not have been buffered) that PCR was impossible. This is
not a systematic technical issue in the PI’s lab because the PI has just successfully
completed a 389-microsatellite marker total genome LOH scan of DNA from LCM-
procured cells in the epithelial and stromal compartments of 125 sporadic invasive
adenocarcinomas of the breast (Eng, unpublished) and completed a 389-marker total
genome LOH scan as well as TP53 mutation analysis of DNA from epithelial and stromal
compartments LCM-procured from 12 invasive adenocarcinomas of the breast
originating from individuals with germline BRCA1/2 individuals (funded by DOD
BCRP). Thus, in the latter 3 months of Year 2, the PI has changed sources (dates —
obtaining newer blocks which is a trade off for longer follow up) for obtaining prostate
adenocarcinoma archived blocks. In the last 3 months, the PI has obtained 20 blocks,
non-M1 and >90% Gleason’s score 2+2 and 2+3 (or 3+2), as a pilot. Genomic DNA
from stroma and epithelium from 10 prostate adenocarcinomas with Gleason score 2+2
have been obtained and a 389-marker (Research Genetics) total genome LOH scan
successfully completed. Inspection demonstrates LOH of markers in the epithelial and/or
stromal compartments. The PI will therefore continue to accrue non-M1 prostate
adenocarcinoma samples from similar sources as the initial batch of 20.

Objective 2: To determine the clinical consequences of genetic alterations within the
stromal versus epithelial compartment of adenocarcinomas of the prostate

This objective is entirely dependent on completion of the total genome LOH scan and
analysis as proposed in Objective 1 (which is envisioned to complete in the final quarter
of Year 3). While we are trading off shorter follow-up for technical success, the initial
new batch of 20 all have clinico-pathologic information linked to the samples.

KEY RESEARCH ACCOMPLISHMENTS

The first 20 prostate adenocarcinoma samples with full clinical and pathologic
information have been accrued, and subjected to LCM and DNA extraction. Total
genome scanning has successfully been completed on 10 with differential LOH of
markers in epithelial and/or stromal compartments observed.

REPORTABLE OUTCOMES
Elected Fellow, AAAS, Sept., 2003

Chair, Scientific Program Committee, 53™ Annual Meeting of the American Society of
Human Genetics, Los Angeles, CA, Nov. 4-8, 2003




CONCLUSIONS

The first nine months of the second year of this project was mainly dedicated to
technically achieving a total genome scan on epithelium and stroma LCM-procured from
the first 55 samples from Year 1. Unfortunately either because of massive degradation of
nucleic acids and/or non-buffered formalin of these samples, PCR was impossible despite
massive efforts. This was not due to systematic issues in the PI’s lab as the PI has
completed total genome LOH scans from LCM-procured epithelium and stroma from
>100 breast adenocarcinoma samples. Nonetheless, a separate set of 20 non-M1 prostate
adenocarcinomas (more recent samples) were accrued in the latter 3 months, 10 of which
have had epithelial and stromal cells procured by LCM, and subjected to a total genome
LOH scan. Inspection reveals LOH of certain markers in the epithelium and/or stroma.
We are not able to rapidly accrue the remaining samples and subject them to total
genome LOH scanning, without further issues.
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